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Abstract
This study examined differences between Asians and non-Hispanic Whites (Whites) in pain
sensitivity, and its relationship to mean arterial pressure (MAP) and heart rate (HR). In 30 Whites
(50% female) and 30 Asians (50% female), experimental pain sensitivity was assessed with a hand
cold pressor task, yielding measures of pain threshold, tolerance, intensity, and unpleasantness.
Mean arterial pressure and HR measurements taken at rest and in response to speech stress were
assessed. Perceived stress, anxiety, perfectionism, parental criticism, parental expectations and
depressive symptoms were also measured. The results indicated that for the cold pain test, Asians
demonstrated significantly lower pain threshold and tolerance levels than Whites. Although no
ethnic differences were seen for MAP or HR responses to stress, for whites higher stress MAP
levels were correlated with reduced pain sensitivity, while for Asians higher baseline and stress
HR levels were correlated with reduced pain sensitivity. Asians reported higher parental
expectations and greater parental criticism than Whites. For Asians only, higher levels of
perfectionism were related to more depressive symptoms, anxiety and perceived stress. These
results indicate that Asian Americans are more sensitive to experimental pain than Whites and
suggest ethnic differences in endogenous pain regulatory mechanisms (e.g. MAP and HR). The
results may also have implications for understanding ethnic differences in clinical pain.
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Introduction
While ethnic disparities in clinical and experimental pain sensitivity are well established,
most of this research has been conducted comparing African Americans to non-Hispanic
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Whites (Whites) (Edwards et al., 2001; Green et al., 2003; McCraken et al., 2001; Riley et.
al., 2002). Few studies have examined pain sensitivity in Asians. Among patients with
terminal and endstage chronic illness, patients of color (12.2% Asian, 17.8% African
American, 9% Latino, 6.7% Other) experience increased clinical pain compared to Whites
(Rabow and Dibble, 2005,) and Asians report a higher prevalence of and more widespread
musculoskeletal pain than Whites (Palmer, 2007; Allison et al., 2002; Macfarlane et al.,
2005). Regarding sensitivity to experimental pain, Asians have lower sensory and pain
thresholds in the trigeminal face region (Komiyama et al., 2007, 2009), lower pain
thresholds to heat pain (Watson et al., 2005), are more sensitive to capsaicin induced pain
(Gazerani et al., 2005), and exhibit lower tolerance to mechanical pressure (Woodrow et al.,
1972) than both Whites and African Americans.
There have been no studies examining the biopsychosocial determinants of pain sensitivity
in Asians, though ethnic differences in endogenous pain regulatory mechanisms may play a
role. Higher blood pressure (BP) levels are associated with decreased pain sensitivity,
although the majority of this research has been conducted in Whites (Campbell et al., 2004;
France et al., 2002; Guasti et al., 2002). The relationship between BP and pain sensitivity
has been conceptualized within the context of the defense reaction, with evidence that
sensory and autonomic responses to painful stimuli act in concert to modify pain perception
(Maixner, 1991). Increased BP stimulates mechanoreceptive afferents (i.e. baroreceptors)
which, upon stimulation, decrease sympathetic drive, thereby lowering BP. Additionally,
stimulation of these baroreceptors decreases cortical arousal and diminishes somatomotor
reflexes evoked by noxious stimuli indicative of analgesic-like effects (Dworkin et al., 1979;
Maixner, 1991; Randich and Maixner, 1986). Only one report exists examining ethnic
differences in cardiovascular-somatosensory interactions. Mechlin et al. (2005) found that
while higher BP was related to reduced pain sensitivity in Caucasians, this relationship was
absent in African Americans.
The purpose of this study was to examine the relationship of endogenous pain regulatory
mechanisms to experimental pain sensitivity in Asians and Whites. We also compared the
ethnic groups for depression and anxiety symptoms, since both predict pain sensitivity (Bar
et al., 2006; Dickens et al., 2003, Frot et al., 2004; Janssen et al., 2000; Lautenbacher, 1999;
Rhudy and Meagher, 2000). We also examined perfectionism since Asians endorse more
perfectionism, including parental expectations and parential criticisms, than Whites (Castro
and Rice, 2003; Chang, 1998; Yoon and Lau, 2008), and other studies indicate that
perfectionism is associated with clinical pain (Bottos et al., 2004; Kowal et al., 1990,
Liebman, 1978; 2004). We hypothesized that Asians, relative to non-Hispanic Whites,
would show increased pain sensitivity and an absence of a relationship involving BP and
pain sensitivity, similar to African Americans (Mechlin et al. 2005). A secondary hypothesis




The protocol was approved by the UNC Institutional Review Board and informed written
consent was obtained from all participants. Participants were recruited through informational
emails at The University of North Carolina at Chapel Hill, as well as through the
Introductory Psychology Participant Pool. The sample consisted of 30 Asians (50% female)
and 30 non-Hispanic Whites (50% female). Race was determined by self-identification on a
questionnaire, and no individuals who self-identified as being of more than one race were
included. All Whites were born in the US, while 50% of Asians were born in Asia, including
South Korea (40%), China (46.6%), and India (13.3%). Those born in Asia had lived in the
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US on average of 4 years. All participants were healthy, normotensive and did not take any
prescription medication (including oral contraceptives), had no self-reported current signs of
clinical depression (based on the requirement that Beck Depression Inventory scores < 10),
did not indicate abuse of alcohol or other drugs, and did not endorse current use of over-the-
counter medication or herbal supplements. Participants received $25 compensation for their
participation if they were recruited through informational emails or 1.5 hours of research
credit for their Introductory Psychology course if they were recruited through the
psychology participant pool. Participants were asked to refrain from any caffeine or over-
the-counter medication, including analgesics, and to refrain from exercise for 24 hours prior
to the onset of the experiment. To control for menstrual cycle effects on pain sensitivity
(Helström et al., 2000, Pfleeger et al., 1997; Riley et al., 1999), women were tested during
the follicular phase (days 1-10) of their menstrual cycles.
Three experimenters conducted the study: a White female, a White male, and an Asian
female. Race of the experimenter was randomized. To confirm that no ethnic × gender group
was more likely to be tested by a certain experimenter, chi-square analyses were preformed.
The results indicated that there were no differences in the proportion of participants from
each ethnic or gender group who were tested by a specific experimenter (X 2 (2) = 0.68 to
2.57s, ps > .10).
Procedure
Following informed written consent, the participants’ BP was taken (to confirm
normotensive status). Participants then filled out self-reported questionnaires: medical
history information, the Perceived Stress Scale (Cohen et al., 1983), Spielberger Trait
Anxiety Scale (Spielberger, 1983), the Beck Depression Inventory (Beck and Beamesderfer,
1974), and the Multidimensional Perfectionism Scale (Frost et al., 1990) which includes 6
subscales [Concern over Mistakes (CM), Doubts about actions (D), Parental Expectations
(PE), Parental Criticism (PC), Personal Standards (PS), and Organization (O)], and then
underwent the following procedures:
Hand Cold Pressor Task—The apparatus for the cold pressor task consisted of a cooler
filled with ice-water at a temperature of 4°C. A water circulatory device prevented the
temperature from warming around the participant’s hand. The participant was informed,
before the start of the task, to place his/her hand into the water up to a designated point on
the wrist. The participant was asked to indicate when the sensation in his/her hand first
became painful (threshold) by saying “painful” and to indicate when s/he was no longer
willing or able to tolerate the pain (tolerance) by saying “stop”. After saying stop, but before
removing his/her hand from the water, the participant was asked to rate two different aspects
of the pain: unpleasantness and intensity, using a 0-100 Likert scale, with 0 being no pain
and 100 being the most intense/unpleasant pain imaginable. There was a maximum time
limit (5 minutes) imposed, though participants were not aware of the exact time limit.
Instrumentation—Immediately following the cold pain task, participants were
instrumented for BP and HR using the SunTech BP monitor model 4240. Before the onset of
the baseline, at least 3 manual stethoscopic BP measurements were taken simultaneously
with the automated readings to ensure the accuracy of microphone placement, and cuff
position, and to ensure accurate recordings.
Baseline Rest—The baseline period consisted of 10 minutes of quiet rest. Baseline
measures included HR and BP measurements taken at minutes 1, 3, 5, 7, and 9. For each
variable (HR and mean arterial pressure (MAP)), the 5 separate measurements were average
to constitute one baseline value.
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Speech Stressor—The average time between the start of the cold pressor task and the
start of the speech stressor was on average 35 minutes (range 24 – 50 minutes). The speech
stressor included the following: 1) Instructions (5 min): Participants were instructed that
they would be asked to give a 5 minute speech as a job interview for their ideal job. In order
to increase subjective stress, participants were told that their speech would be judged by a
“selection committee” (composed of two experimenters) and that the researchers were
trained in voice and behavioral analysis, and that they would be tape-recorded while they
spoke; 2) Preparation Period (5 min): Participants were left alone to make notes about their
speech. They were told that they would not be able to refer to these notes during their
speech. BP and HR were taken at minutes 1, 3, and 5, and were averaged to constitute
preparation values; 3) Speech (5 min): Immediately following the preparation, participants
were asked to deliver their speech in front of the interviewing committee. If the participant
was unable to talk for the entire time allotment (5 minutes), the experimenters asked
prepared questions to ensure that the participant continued to speak for the duration of the
task. During the speech, BP and HR measurements were taken at minutes 1, 3, and 5, and
then averaged to constitute speech levels.
Blood pressure measures were not taken during the cold pressor test since inflation of the
blood pressure cuff on the contralateral arm may have acted as a counter-irritant stimulus
eliciting diffuse noxious inhibitory control mechanisms, and thereby altering pain sensitivity
to the cold pressor (Edwards et al., 2004). Other studies have reliably used blood pressure
responses to mental stress tests as predictors of pain sensitivity to cold pressor pain (Girdler
et al., 2005; Mechlin et al., 2005).
Data Reduction and Analysis
Demographic and Baseline Characteristics presented in Table 1 were examined using a 2
(Ethnicity: White/Asian) × 2 (Gender: Male/ Female) analysis of variance (ANOVA).
Differences in pain threshold and pain tolerance were examined for the cold pain test using a
2 (Ethnicity: White/Asian) × 2 (Gender: Male/ Female) × 2 (Time point: Pain Threshold/
Pain Tolerance) repeated-measures analysis of variance (ANOVA), with Time point as the
repeated factor. Differences in pain intensity and unpleasantness ratings were each examined
using a 2 (Ethnicity) × 2 (Gender) ANOVA.
Because mean arterial pressure (MAP) reflects both systolic and diastolic blood pressure and
represents the average arterial pressure during a cardiac cycle, and in order to reduce Type I
error rates, we chose to analyze MAP instead of systolic and diastolic blood pressure in
separate analyses.
Differences in cardiovascular measures [mean arterial pressure (MAP), and HR (HR)] were
examined using a 2 (Ethnicity) × 2(Gender) × 3 (Condition: Baseline/Preparation/Speech
Stress) repeated measures ANOVA, with condition as the repeated factor. Differences in
psychosocial measures [Perfectionism, each Perfectionism subscale (PE, PC, D, PS, O,
CM), Depression, Anxiety, and perceived stress] were each examined using a 2 (Ethnicity) ×
2 (Gender) ANOVA.
A series of Pearson product moment correlational analyses were conducted separately by
ethnicity to examine relationships between cardiovascular measures and pain sensitivity as
well as the relationship between the psychosocial measures. In order to reduce Type I error
rates, all correlational analyses were collapsed across gender to focus exclusively on
differences between ethnic groups, consistent with the primary aims of the study.
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It should be noted that although correlational analyses analyzing the relationship between
psychosocial measures and pain sensitivity were considered, because these analyses would
not have be driven by a priori hypotheses, and because of the excessive number of
correlational analyses that would have been run in a relatively small sample, the likelihood
for increasing Type I error rates and for finding spurious results argued against conducting
these analyses.
Results
Demographic and Baseline Characteristics
General demographic means are summarized in Table 1. Asians were older (F (1,58) =
13.56, p<.01), had higher levels of education (F (1,58) = 15.7, p<.01), and higher resting
mean arterial pressure (MAP; F(1,58)= 2.20, p<.01) than Whites. There were no ethnic or
gender differences in BMI or resting HR.
Effects of Ethnicity and Gender on Cold Pain Sensitivity
As summarized in Figure 1, Asians were more sensitive to cold pressor pain than Whites for
both pain threshold and pain tolerance levels (F(1,56) = 4.21, p < .05). As expected, women
were more sensitive to cold pressor pain than men regardless of race (threshold: 21.40 vs.
29.23; tolerance: 86.63 vs. 137.7; F(1,58)= 4.39, p<.05). There were no significant
interactions between ethnicity and gender.
Analyses indicated that Asians rated the cold pressor task as marginally more unpleasant
than Whites (Figure 2; F(1,56) = 3.59, p < .06). This difference corresponded to a medium
effect size based on Cohen’s d statistic (d = 0.50; r = .24). There were no ethnic differences
in intensity ratings. There were no gender differences in intensity or unpleasantness ratings,
nor were there any gender × ethnicity interactions.
Cardiovascular Reactivity to Stress
Heart rate and MAP during the different periods of the study are summarized in Table 2.
The speech stressor elicited a significant response in all participants, since both HR and
MAP levels were significantly higher during the preparation and speech period than during
baseline (Fs (2,108) = 101.91 and 265.94, ps<.0001). No ethnic or gender differences in
cardiovascular levels during stress were observed, nor were there any ethnic by gender
interactions. Post hoc analyses were conducted using an analysis of covariance (ANCOVA),
with resting MAP as a covariate in order to control for the resting difference in MAP
between the two ethnic groups, and still no significant ethnic differences in MAP during
preparation and speech were found. To confirm that the speech task was in fact stressful for
the participants, a subjective stress questionnaire was administered, asking the participant to
rate how tense they felt on a scale of 0-10, 0 being not at all tense and 10 being the most
tense imaginable. Both Asians (Mean=5.6, SD=2.6) and Whites (Mean=5.97, SD=2.22)
found the task to be stressful. The difference between the groups was not significant.
Ethnic Differences in Psychosocial Measures
While there were no ethnic differences in overall perfectionism, (Table 3; F(1,59) = 0.05, p
> .10), Asians reported higher parental expectations than Whites (F(1,59) = 7.51, p < .01).
For the parental criticism subscale, there was evidence for an ethnic × gender interaction
(F(1, 59) = 2.93, p < .08), since Asian females reported more parental criticism than White
females, (F(1,59) = 5.47, p < .05), while there were no ethnic differences in parental
criticism in males. The difference in parental criticism between Asian and White females
corresponded to a large effect size based on Cohen’s d statistic (d = 0.85; r = 0.39). No
ethnic or gender differences were observed for any other perfectionism subscale. Thus, only
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the overall perfectionism, parental expectations and parental criticisms scales were
examined in subsequent correlational analyses. Women had higher perceived stress scores
than men (F(1, 58) = 4.04, p < .05). No ethnic, gender, or ethnic × gender interactions were
seen for depressive or anxiety symptoms.
Relationship of Cardiovascular Variables to Pain Sensitivity
As shown in Table 4, for pain intensity and unpleasantness ratings, only Whites showed the
expected inverse relationship between MAP and pain sensitivity during speech preparation.
Higher speech preparation MAP was associated with decreased pain intensity and
unpleasantness (rs = -0.42 and -0.44, ps<.05).
In Asians, there were no significant relationships between any MAP measure and pain
sensitivity. However, in Asians, higher baseline, preparation, and speech HR was associated
with lower pain intensity (rs = -0.50 to -0.55, ps < .01), and higher baseline HR was
associated with lower pain unpleasantness ratings (r = -0.38, p<.05). In summary, the
general pattern of effects suggest that for Whites, higher BP levels during stress are
associated with reduced pain sensitivity, while for Asians higher HR at rest an during stress
is associated with reduced pain sensitivity.
Relationship of Perfectionism Measures to other Psychosocial Measures
As summarized in Table 5, while the expected intercorrelations between perceived stress,
depressive symptoms and anxiety symptoms were seen for both ethnic groups, only for
Asians was perfectionism and parental criticism positively correlated with depressive
symptoms, trait anxiety and perceived stress (rs= 0.41 to 0.86, ps<.05).
Post-hoc Analyses Comparing Asians Born in the United States with those Born in Asia
To the extent that socio-cultural differences between Asians born in the U.S. (n=15) and
those born in Asia (n=15) would influence psychosocial, stress and pain measures, post hoc
analyses were conducted comparing these groups with ANOVA. Relative to those born in
Asia, Asians born in the US scored higher on the overall perfectionism scale (113.9 +/- 3.4
vs. 97.14 +/- 3.6), on the parental criticism subscale (12.3 +/- 0.62 vs. 9.57 +/- 0.67), and on
the parental expectation subscale (19.7 +/- 0.82 vs. 15.7 +/- 0.89) (Fs(1,28) = 8.88 – 11.47,
ps < .01). There were no differences between the two Asian groups in pain sensitivity or
cardiovascular stress responses.
Discussion
For the first time, we documented that not only do Asians residing in the United States
enhanced sensitivity to experimental pain relative to Whites, as has been documented in
other parts of the world (Gazerani et al., 2005, Komiyama et al., 2007, 2009, Watson et al.,
2005), but that Asians and Whites may differ in endogenous pain regulatory mechanisms.
Specifically, while we observed the expected inverse relationship between MAP and pain
sensitivity, this was seen in the Whites only. It must be acknowledged, however, that this
relationship was most evident during speech preparation. On the other hand, a more robust
relationship between higher HR and reduced pain sensitivity was found in Asians that was
evident for both resting, speech preparation and speech conditions. These preliminary results
are consistent with other research showing ethnic differences in endogenous pain regulatory
mechanisms in African Americans compared with Whites (Mechlin, 2005; 2007).
While the reason(s) for the differences between Asians and Whites in endogenous pain
regulatory mechanisms (i.e., MAP versus HR) is unknown, one possibility may relate to
ethnic differences in the contribution of β-adrenergic receptors to pain regulation. It is well
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known that cardiac β-adrenergic receptors mediate HR responses to stress (Girdler, 1993).
Contribution of sympathetic nervous system activation to pain states has long been
implicated (Hord et al., 2003; Janicik, 2003). An important role for β-adrenergic receptors in
mediating increased pain perception under these circumstances comes from: 1) animal and
in vitro models showing that activation of the β-adrenergic receptors result in hyperalgesia
(Ferreira, 1980; Khasar, 1999; Khasar, 2003); 2) human studies showing that infusions of
epinephrine result in anginal pain in the absence of ischemia (Eriksson, 2005); and 3) human
studies showing that propranolol (a β-adrenergic receptor antagonist) is effective in reducing
clinical pain in patients with TMD and fibromyalgia (Light et al., 2009). While the Asians in
this study did not have greater HR levels at rest or in response to stress than the Whites,
nonetheless, there was a robust relationship involving both resting and stress-induced HR
levels and pain sensitivity in the Asians that was not evident in the Whites. Future studies
examining pain sensitivity and β-adrenergic receptor responsivity (e.g. via the standardized
isoproterenol sensitivity test; Cleaveland, 1972) or β-adrenergic receptor blockade in Asians
relative to Whites would be needed to confirm or refute a role for β-adrenergic receptor
involvement in the heightened experimental and clinical pain experienced by Asians. Should
involvement of β-adrenergic receptor mechanisms in heightened pain sensitivity be
established in Asians in future research, this would have important implications for ethnic
differences in the pathophysiology of pain perception and would identify potential
therapeutic targets for pain management.
It is also worth mentioning that unlike the ethnic differences in pain sensitivity seen between
African Americans and Whites, where it has been consistently shown that African
Americans have reduced pain tolerance but no difference in pain threshold (Campbell et al.,
2005; Edwards and Fillingim, 1999; Mechlin et al., 2005), we found that Asians show both
reduced pain tolerance and reduced pain threshold relative to Whites. The experience of pain
involves at least two dimensions: sensory discriminatory and affective motivational
dimensions (Auvray et al., 2008). Evidence suggests that pain tolerance and unpleasantness
reflect the affective motivational dimension of pain, whereas pain threshold and intensity
reflect the sensory discriminatory dimension (Price et al., 2002). The majority of studies,
which have generally focused on African Americans and non-Hispanic Whites, have shown
that the sensory discriminative aspects of pain (threshold and intensity) do not vary across
ethnic groups (Campbell et al. 2005; Chapman and Jones, 1944; Sheffield et al., 2002;
Woodrow et al., 1972; Zatzick and Dimsdale, 1990), while pain unpleasantness and
tolerance (affective motivational aspects) are more susceptible to ethnic differences
(Edwards and Fillingim, 1999; Riley et al., 2002; Sheffield et al., 2000; Watson et al. 2005).
This study found Asians to have lower pain tolerance and higher ratings of pain
unpleasantness, providing further support for the concept that affective motivational aspects
of pain are susceptible to ethnic differences, and extending this finding to Asians. On the
other hand, our finding for lower pain threshold levels in Asians differs from past research
with African Americans, but is consistent with one other study comparing Asians to Whites
since they found that Asians had lower pain threshold to a thermal pain test than Whites,
though no measure of pain tolerance was obtained in that study (Watson et al., 2005).
Considering that Asians have been under researched in regards to pain perception, additional
research is needed to determine if our finding for ethnic differences in both the sensory
discriminatory and the affective motivational dimension of pain in Asians compared with
Whites is confirmed. If confirmed, based on the evidence that sensitivity to experimental
pain procedures predicts clinical pain (Fillingim et al., 1996), these results would have
implications for understanding determinants of ethnic differences in clinical pain that may
be unique to Asians and/or for tailoring Asian-specific pain reduction interventions.
Regarding psychosocial profiles of the Asians and Whites, the groups did not differ in
depressive or anxious symptoms or in perceived stress. Moreover, for both groups,
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depressive symptoms, anxiety symptoms, and perceived stress were positively
intercorrelated as would be expected. Therefore, it appears unlikely that these factors are
responsible for the ethnic differences observed in pain sensitivity. However, only for Asians
did high scores on parental expectations and parental criticisms correlate with higher
depressive symptoms, anxiety symptoms, and perceived stress. These results suggest that
parental expectations and criticisms may have much more robust effects on psychological
well-being in Asians than in Whites, extending prior research indicating that the influence of
parental expectations and criticisms on adjustment might vary in important ways for
students from more collectivist than individualist cultures (Castro and Rice, 2003; Chang et
al., 2004; Kawamura et al., 2002; Pfleeger et al., 1997; Sindrup and Jensen 1999). Thus,
parental evaluation may function as a chronic stressor in Asians, much as discrimination is
conceptualized as a chronic stressor in African Americans (Broudy et al., 2007; James
2003). This interpretation is limited, however, by the correlational nature of our research and
by the relatively low levels of depressive and anxious symptoms experienced by our sample,
even in the Asians.
Interestingly, this interpretation must also be modified based on the socio-cultural
environment in which the Asian subjects were raised. Our post hoc analyses indicated that
the ethnic differences in measures of perfectionism, described above, were driven largely by
the Asians native to the US, since they reported higher levels of overall perfectionism,
parental criticisms, and parental expectations than Asians born in Asia but who had been
residing in the U.S. for, on average, only four years. Hence, there appears to be something
unique to the Asian American culture in terms of social norms that increase the drive toward
perfectionism. While the sample size is small and these findings should only be considered
as preliminary trends, further research on ethnic differences in psychosocial function might
focus on individual subcultures. It should also be noted that while the two Asian groups
differed in perfectionism, our post hoc analyses indicated no differences in pain sensitivity.
Thus, the socio-cultural factors driving increased perfectionism in Asian Americans does not
appear to contribute to their altered pain perception.
While the novel findings reported here are intriguing, limitations of this study should also be
pointed out. First, the samples were relatively homogeneous with respect to age (18-26 years
of age) and all were free of any current depressive or anxiety symptoms. Thus, these results
may not generalize to older individuals or to those with clinical levels of depression or
anxiety – factors that are associated with greater rates of clinical pain (Bar et al., 2006; Bar
et al., 2005; Klatzkin et al., 2007, Lautenbacher, 1994, 1999; Sindrup and Jensen, 1999).
Another limitation is there were significant differences in age (Asians older), education level
(Asians higher) and MAP (Asians higher MAP at rest) than Whites. Thus, the possibility
exists that these differences may have contributed to the ethnic differences in pain sensitivity
that we observed. However, the research linking age to differences in pain sensitivity
focuses on much larger differences in age such as different developmental periods or the
elderly (Farrell et al., 2007). Thus, it is doubtful that age contributed to the observed effects
since the age difference observed (22 versus 19 years of age, on average) is unlikely to be of
relevance with respect to experimental pain sensitivity. Similarly for education level, the
differences were slight and the greater education level in the Asians likely reflected their
slightly older age as the majority of subjects were enrolled as students at the University of
North Carolina.
Regarding resting MAP differences, while this might well influence pain sensitivity, if
anything higher MAP levels that were observed in the Asians would be expected to result in
less sensitivity to pain (Campbell et al., 2004; Chapman and Jones, 1944; Edwards and
Fillingim, 1999; France et al., 2002; Guasti et al., 1999; Guasti et al., 2002; Maixner, 1991;
Sheffield et al., 2000; Woodrow et al., 1972) the opposite relationship observed in the
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present study since the Asians had higher MAP but were more sensitive to pain. In fact, it
could be argued that the absence of a BP-pain sensitivity relationship despite elevated MAP
levels, provides even stronger evidence suggesting alterations in BP-pain regulatory
mechanisms in Asians. Moreover, we controlled for MAP levels in analyses and the results
remained unaltered. It should also be noted, that the cold pressor task and the speech tasks
were not counter-balanced; therefore, there could be potential carry-over of stress responsive
measures to the subsequent speech task, but this is unlikely given the average time between
the end of the cold pressor task and the start of the speech task was 35 minutes.
Finally, we must acknowledge that for correlational analyses, this study had a relatively
small sample size; which may have lead to spurious findings, though the consistent pattern
of effects involving HR levels and pain sensitivity in Asians and the relationship of the
perfectionism measures to mood symptoms in the Asians, both of which were absent in the
Whites, suggests some level of robustness to our findings even with the small sample.
Certainly, the study should be considered preliminary and serve a heuristic value, informing
future, larger scale studies. Despite these limitations, and although the underlying
mechanisms remain to be fully elucidated, this study confirms the prior limited research that
Asians exhibit enhanced pain sensitivity to experimental pain relative to Whites, and extends
this research by suggesting that ethnic differences in endogenous pain regulatory factors
may contribute to these ethnic differences in pain sensitivity. If confirmed these results may
have important implications for understanding determinants of ethnic differences in pain that
may be unique to Asians and/or implications for tailoring Asian-specific pain reduction
interventions. Additional research on ethnic differences involving Asians should also be
conducted in chronic pain patients where relationships of perfectionism to mood state may
be expected to exert a clinically relevant influence.
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Table 1
Demographic and Baseline Characteristics as a Function of Ethnicity and Gender (N=60)
Mean (SD)
Characteristics Asian Female (n=15) Asian Male (n=15) White Female (n=15) White Male (n=15)
Age (years) A 24.27 (5.48) 20.80 (5.16) 18.93 (0.96) 18.87 (0.92)
Educational BackgroundA 07.00 (1.00) 06.13 (0.52) 06.00 (0.00) 5.87 (0.52)
BMI 21.83 (4.09) 23.68 (2.89) 22.91 (3.62) 24.96 (4.83)
Resting MAP (mmHg) A 80.07 (6.81) 81.00 (7.94) 75.27 (6.99) 77.33 (4.85)
Resting Heart Rate (mmHg) 67.60 (12.00) 67.64 (8.29) 65.20 (6.61) 67.73 (12.46)
A
Asians > non-Hispanic Whites, p<.05
For Education each individual was assigned a score of 1-8 based on the following criteria: 1= Grades 0-4; 2 = Grades 5-8; 3 = Some High School;
4 = Graduated High School; 5 = Trade School or Business College; 6= Some College; 7 = College Degree; 8 = Post-graduate Degree
BMI= Body Mass Index
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Table 2
HR and MAP as a Function of Ethnicity and Gender (N=60)
Mean (±SD)
Characteristics Asian Female (n=15) Asian Male (n=15) White Female (n=15) White Male (n=15)
HR at Rest 67.60 (11.98) 67.64 (8.29) 65.20 (6.61) 67.73 (12.46)
HR at Preparatory 77.93 (13.48) 77.36 (10.94) 74.00 (7.80) 77.07 (10.17)
HR at Stress 78.93 (13.18) 83.93 (10.48) 84.13 (11.31) 83.60 (11.76)
MAP at Rest 80.07 (6.81) 81.00 (7.94) 75.27 (6.99) 77.33 (4.85)
Map at Preparatory 88.40 (8.33) 89.13 (8.28) 84.47 (8.83) 87.87 (6.23)
Map at Stress 100.14 (13.46) 99.73 (8.19) 95.50 (7.57) 99.47 (8.81)
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Table 3
Mean (±SD) Psychosocial Characteristics as a Function of Ethnicity
Mean (SD)
Psychosocial Variables Asian Females (n=15) Asian Males (n=15) White Females (n=15) White Males (n=15)
Beck Depression Inventory 4.47 (5.71) 1.67 (1.76) 3.20 (2.40) 2.73 (2.58)
Spielberger Trait Anxiety 38.00 (9.98) 32.53 (6.72) 34.33 (6.08) 36.20 (9.70)
Perceived Stress Scale A 22.27 (9.44) 16.73 (4.06) 21.27 (3.86) 20.13 (6.60)
Multidimensional Perfectionism Scale 109.00 (15.66) 103.13 (15.80) 103.93 (10.84) 106.53 (14.67)
Parental Expectations B 17.73 (3.88) 17.93 (3.88) 14.67 (3.74) 16.00 (2.42)
Parental Criticism C 11.87 (3.14) 10.20 (2.31) 9.60 (2.06) 10.27 (2.91)
Doubts about Actions 9.80 (3.49) 8.80 (2.73) 9.80 (3.47) 10.40 (3.25)
Personal Standards 24.07 (4.37) 24.87 (3.18) 25.93 (2.66) 25.27 (5.27)
Organization 24.40 (3.87) 22.33 (5.07) 23.07 (4.27) 22.53 (5.46)
Concern over Mistakes 20.20 (5.03) 19.07 (5.68) 19.93 (4.18) 21.00 (4.88)
A
Women > Men, p<.05
B
Asians > non-Hispanic Whites, p<.01
C
Asian Females > non-Hispanic White Females, p<.05
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